Role of p38 mitogen-activated kinase and c-Jun terminal kinase in migration response to lysophosphatidic acid and sphingosine-1-phosphate in glioma cells.
A potential role for 1-oleoyl-sn-glycero-3-phosphate or lysophosphatidic acid (LPA) and sphingosine-1-phosphate (S1P) in the regulation of malignant diseases has been widely considered. In this study, we found that in transformed astroglial cells, the expression profile of lysophospholipid receptor mRNA and the action modes of LPA and S1P on cell motility were changed: there was a change in the acquisition of the ability of LPA to stimulate cell migration and a change in the migratory response to S1P from stimulation through S1P(1) to inhibition through S1P(2). LPA-induced cell migration was almost completely inhibited by either pertussis toxin, LPA(1) receptor antagonists including Ki16425 (3-(4-[4-([1-(2-chlorophenyl)ethoxy]carbonyl amino)-3-methyl-5-isoxazolyl] benzylsulfonyl)propanoic acid) or an inhibitor of phosphatidylinositol 3-kinase (PI3K) wortmannin. The LPA-induced action was also suppressed, although incompletely, by several specific inhibitors for intracellular signaling pathways including Rac1, Cdc42, p38 mitogen-activated protein kinase (p38MAPK) and c-Jun terminal kinase (JNK), but not extracellular signal-regulated kinase. Nearly complete inhibition of migration response to LPA, however, required simultaneous inhibition of both the p38MAPK and JNK pathways. Inhibition of Rac1 suppressed JNK but not p38MAPK, while the activity of p38MAPK was abolished by a dominant-negative form of Cdc42. These findings suggest that, in glioma cells, the PI3K/Cdc42/p38MAPK and PI3K/Rac1/JNK pathways are equally important for LPA(1) receptor-mediated migration.